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DETAILED ACTION 
Information Disclosure Statement 

1. The information disclosure statement submitted on 08/23/2004 been considered 
by the Examiner and made of record in the application file. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1 -3, 5-8, 1 0, 1 2-1 4, 1 6-1 9, 21 -22, 24-25 and 27 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Takenouchi et al. (JP 06-338793) in view of 
Yoshida et al. (US Pub. 2002/0039894). 

Consider claim 1, Takenouchi et al. clearly disclose a method for rapidly 
generating a signal at an output frequency for use in a communication device 
comprising (paragraph 1 ): providing a reference signal (drawing 1 , reference signal 
oscillator 31) at a reference frequency to a first signal synthesizer (drawing 1, PLL 52) 
configured to generate a first signal at a first frequency; generating the first signal 
(drawing 1 , output of VCO 38) with the first signal synthesizer; processing the first signal 
to reduce harmonic cross-coupling thereby creating a processed first signal (drawing 1, 
the first signal is being processed through the first PLL, the circuit of drawing 1 
overcomes the problems presented in paragraph 8); providing the reference signal at 
the reference frequency to a second signal synthesizer (drawing 1 , PLL 53) configured 
to generate a second signal at a second frequency; generating the second signal 
(drawing 1, output of VCO 39) with the second signal synthesizer; processing the 
second signal to reduce harmonic cross-coupling (processing the signal through the 
second PLL) thereby creating a processed second signal; providing the processed first 
signal and the processed second signal to a switch (drawing 1 , switch 42); responsive 
to a control signal, selectively outputting either the processed first signal or the 
processed second signal from the switch (paragraph 22). 
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However Takenouchi et al. fail to disclose responsive to a control signal, 
selectively dividing, multiplying, or shifting the frequency of the signal output from the 
switch to thereby generate a frequency specific signal. 

In the same field of endeavor, Yoshida et al. clearly disclose responsive to a 
control signal, selectively dividing, multiplying, or shifting the frequency of the signal 
output from the synthesizer to thereby generate a frequency specific signal (figure 1 , 
frequency divider 17, paragraphs 70 and 73, the frequency divider 17 is being 
controllable as to generate a specific frequency for adapt to multiple-mode transmission 
and reception). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Yoshida et al. into the art of Takenouchi et al. as to include controllable frequency 
modifying means for adapt to multi-mode transmission and reception. 

Consider claim 2 as applied to claim 1, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the first signal synthesizer and the second signal 
synthesizer comprises phase locked loops or delay locked loops (drawing 1, PLL 32, 
PLL 33). 

Consider claim 3 as applied to claim 1, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein processing the first signal and the second signal 
to reduce harmonic cross-coupling comprises limit or buffer processing (drawing 1, the 
first or the second PLL acts as a limiting function, thus a high speed of switching 
channel is made, as to reduce cross-coupling). 
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Consider claim 5 as applied to claim 1, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein dividing, multiplying, or shifting comprises 
modifying the frequency of the signal output from the switch in proportion to the ratio of 
the output frequency to either the first frequency or the second frequency. 

In the same field of endeavor, Yoshida et al. clearly disclose wherein dividing, 
multiplying, or shifting comprises modifying the frequency of the signal output from the 
switch in proportion to the ratio of the output frequency to either the first frequency or 
the second frequency (figure 1, frequency divider 17, paragraphs 70 and 73, the 
frequency divider 17 is being controllable as to generate a specific frequency to adapt 
multiple transmission modes). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Yoshida et al. into the art of Takenouchi et al. as modified by Yoshida et al. as to 
include controllable frequency modifying means for adapt to multi-mode transmission 
and reception. 

Consider claim 6 as applied to claim 1, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose further comprising one or more additional signal 
synthesizers configured to generate one or more additional signals at one or more 
additional frequencies (paragraph 10, to choose the output of said two or more-circuit 
PLL frequency synthesizer circuit). 

Consider claim 7 as applied to claim 1, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the first signal synthesizer and the second signal 
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synthesizer generate signals at frequencies in addition to the first frequency and the 
second frequency. 

In the same field of endeavor, Yoshida et al. clearly disclose an output variable 
frequency signal of the high frequency synthesizer 1 1 for adapt to different channels in 
GSM band (Abstract, paragraph 69). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Yoshida et al. into the art of Takenouchi et al. as modified by Yoshida et al. as to 
generate signals at frequencies in addition to the first and second frequencies as for 
adapt to different channels. 

Consider claim 8, Takenouchi et al. clearly disclose a method for generating an 
output signal at one or more output frequencies comprising (paragraph 22): generating 
a first signal at a first frequency (figure 1 , output Of VCO 38); generating a second signal 
at a second frequency (figure 1 , output of VCO 39); providing the first signal and the 
second signal to a switch (figure 1 , SW 42); selectively outputting either of the first 
signal or the second signal from the switch, and outputting the first signal during a first 
time period and outputting the second signal during a second time period (paragraphs 
25 and 26). 

However Takenouchi et al. fail to disclose a frequency modification module; and 
selectively modifying the frequency of the first signal, the second signal, or both with the 
frequency modification module. 
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In the same field of endeavor, Yoshida et al. clearly disclose a frequency 
modification module;' and selectively modifying the frequency of the first signal, the 
second signal, or both with the frequency modification module (figure 1 , frequency 
divider 17, paragraphs 70 and 73, the frequency divider 17 is being controllable as to 
generate a specific frequency for adapt to multiple-mode transmission and reception). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to incorporate the selection technique taught by Yoshida et al. 
into the art of Takenouchi et al. as to include controllable frequency modifying means for 
adapt to multi-mode transmission and reception. 

Consider claim 10 as applied to claim 8, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose further comprising performing a limiting function on at 
least the first signal or the second signal to reduce cross-coupling (drawing 1 , the first or 
the second PLL acts as a limiting function, thus a high speed of switching channel is 
made, as to reduce cross-coupling). 

Consider claim 12 as applied to claim 8, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the frequency modification module does not 
modify the frequency of both the first signal and the second signal (it is optional to 
include the frequency modification module, the first or second frequency signal could be 
a specific frequency). 

Consider claim 13 as applied to claim 8, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the frequency modification module modifies the 
frequency of the first signal by an amount different than the amount of modification to 
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the frequency of the second signal (In the same of endeavor, Yoshida et al. clearly 
disclose modifying the frequency signal by different amount as for adapt to different 
transmission mode (figure 1, frequency divider 17, paragraphs 70 and 73, the frequency 
divider 17 is being controllable as to generate a specific frequency for adapt to multiple- 
mode transmission and reception)). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Yoshida et al. into the art of Takenouchi et al. as modified by Yoshida et al. as to modify 
the first and the second signals differently as for adapt to multi-mode transmission and 
reception. 

Consider claim 14, Takenouchi et al. clearly disclose a system for generating an 
output signal, wherein the output signal is capable of being switched between two or 
more output frequencies (drawing 1), the system comprising: two or more signal 
generators configured to generate two or more signals (drawing 1, PLL synthesizers 52 
and 53), wherein each signal is at a different frequency (paragraph 22); a switch 
configured to receive at least two signals of the two or more signals and responsive to a 
control signal output a switch output comprising one of the two or more signals (drawing 
1 , SW 42 controlled by CPU 43). 

However, Takenouchi et al. fail to disclose a frequency modification device 
configured to receive the switch output and modify the frequency of the switch output to 
a desired output frequency. 
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In the same field of endeavor, Yoshida et al. clearly disclose a frequency 
modification module; and selectively modifying the frequency of the first signal, or the 
second signal (figure 1, frequency divider 17, paragraphs 70 and 73, the frequency 
divider 17 is being controllable as to generate a specific frequency for adapt to multiple- 
mode transmission and reception). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Yoshida et al. into the art of Takenouchi et al. as to include controllable frequency 
modifying means for adapt to multi-mode transmission and reception. 

Consider claim 16 as applied to claim 14, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose further comprising a controller configured to generate one 
or more control signals wherein the control signals synchronize switch output with 
frequency modification device operation (drawing 1, SW42 controlled by CPU 43). 

In the same field of endeavor, Yoshida et al. clearly disclose (figure 1 ) a 
frequency modification device (divider 17) controlled by the controller 19, as for adapt to 
multi-mode transmission and reception. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Yoshida et al. into the art of Takenouchi et al. as modified by Yoshida et al. as to 
include controllable frequency modifying means for adapt to multi-mode transmission 
and reception. 
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Consider claim 17 as applied to claim 14, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the different frequencies of the two or more 
signals are selected to minimize cross-coupling between the two or more signals 
(paragraph 1 , a high speed of frequency change reduces cross-coupling). 

Consider claim 18 as applied to claim 14, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the amount of frequency modification performed 
on a signal is directly proportional to the frequency of a signal and a desired output 
frequency (In the same field of endeavor, Yoshida et al. clearly disclose wherein the 
amount of frequency modification performed (figure 1, frequency divider 17) on a signal 
is directly proportional to the frequency of a signal and a desired output frequency 
(figure 1, frequency divider 17, paragraphs 70 and 73, consider frequency divider 17 
divides the input frequency by 2 as to generate a desired output frequency). 

Consider claim 19 as applied to claim 14, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose further comprising a limiter configured to modify the two 
or more signals prior to switching to reduce cross-coupling between the two or more 
signals within the switch (drawing 1 , the first or the second PLL acts as a limiting 
function, thus a high speed of switching channel is made, as to reduce cross-coupling). 

Consider claim 21 as applied to claim 14, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the output signal is for use as a local oscillator 
signal in a wireless communication device (paragraphs 2 and 3). 

Consider claim 22, Takenouchi et al. clearly disclose a system for rapidly 
switching the frequency of an output signal between a first frequency and a second 
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frequency comprising: a switch configured to receive a first signal at a first frequency 
and a second signal at a second frequency and responsive to a control signal output 
either of the first signal or the second signal (drawing 1 , SW42 controlled by CPU 43 as 
to output a frequency signal). 

However, Takenouchi et al. fail to disclose switching the frequency of an output 
signal between a third frequency and a fourth frequency, and a frequency modification 
device configured to, responsive to a control signal, increase or decrease the frequency 
of a signal output from the switch to either the third frequency or the fourth frequency; 
and a controller configured to provide to thereby synchronize which signal is output from 
the switch with frequency modification device operation. 

In the same field of endeavor, Yoshida et al. clearly disclose a frequency 
modification device (figure 1, frequency divider 17) as being controlled by a controller to 
output different frequency signals by dividing the input frequency signal by 2 or 4 
(paragraphs 70 and 73) as for adapt to multi-mode transmission and reception. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Yoshida et al. into the art of Takenouchi et al. as to include a controllable frequency 
modifying means for adapt to multi-mode transmission and reception. Thus Takenouchi 
et al. as modified by Yoshida et al. clearly disclose switching the frequency of an output 
signal between a third frequency and a fourth frequency (as switching between different 
RF bands), and a frequency modification device configured to (Yoshida et al., frequency 
divider 1 7 divides the input frequency by 2 or 4), responsive to a control signal, 
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decrease the frequency of a signal output from the switch to either the third frequency or 
the fourth frequency; and a controller (Yoshida et al., figure 1, controller 19 controls the 
divider 17 to generate a frequency signal according to the selected transmission mode) 
configured to provide to thereby synchronize which signal is output from the switch with 
frequency modification device operation. 

Consider claim 24 as applied to claim 22, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose further comprising one or more lim iters configured to 
modify at least one input to the switch to thereby reduce cross-coupling between the 
first signal and the second signal (drawing 1, the first or the second PLL acts as a 
limiting function, thus a high speed of switching channel is made, as to reduce cross- 
coupling). 

Consider claim 25 as applied to claim 22, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein the first frequency and the second frequency are 
selected to reduce cross-coupling between signals and the system is embodied in an 
integrated circuit (paragraph 1 , a high speed of switching channel reduces cross- 
coupling, and the multi-circuit PLL frequency synthesizer circuit is an integrated circuit). 

Consider claim 27 as applied to claim 22, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose further comprising at least one signal generator (drawing 
1 , PLL synthesizer 52) configured to generate the first signal, and wherein the controller 
(drawing 1 , paragraph 22, CPU controls the first and the second PLLs 32 and 33 to 
generate the first and the second frequency signals) is further configured to provide a 
control signal to at least one signal generator to control which frequency is generated. 
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Claims 4, 11 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takenouchi et al. (JP 06-338793) as modified by Yoshida et al. (US Pub. 
2002/0039894) in view of Tahernia et al. (US Patent 4896122). 

Consider claim 4 as applied to claim 3, Takenouchi et al. as modified by 
Yoshida et al. and Tahernia et al. clearly disclose wherein limit or buffer processing 
comprises converting a sinusoidal signal to a signal more closely resembling a square 
wave signal. 

In the same field of endeavor, Tahernia et al. clearly disclose wherein processing 
the oscillating signal comprises buffer processing that comprises converting a sinusoidal 
signal to a square wave signal (figure 3, column 5 lines 54-66). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Tahernia et al. into the art of Takenouchi et al. as modified by Yoshida et al. and 
Tahernia et al. as to include a buffer for wave-shaping and to provide a square wave 
oscillating signal as an alternative of the sinusoidal signal. 

Consider claim 11 as applied to claim 10, Takenouchi et al. as modified by 
Yoshida et al. fail to disclose wherein the limiting function comprises converting a 
sinusoidal signal to a signal resembling a square wave signal. 

In the same field of endeavor, Tahernia et al. clearly disclose wherein processing 
the oscillating signal comprises buffer processing that comprises converting a sinusoidal 
signal to a square wave signal (figure 3, column 5 lines 54-66). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Tahernia et al. into the art of Takenouchi et al. as modified by Yoshida et al. as to 
include a buffer for wave-shaping and to provide a square wave oscillating signal as an 
alternative of the sinusoidal signal. 

Consider claim 20 as applied to claim 19, Takenouchi et al. as modified by 
Yoshida et al. clearly disclose wherein two or more signals generated by the two or 
more signal generators comprise non-square wave signals (drawing 1, a reference 
signal oscillator 31). 

However, Takenouchi et al. as modified by Yoshida et al. fail to disclose the 
limiter converts a signal to format more closely approaching a square wave signal. 

In the same field of endeavor, Tahernia et al. clearly disclose a limiter converts a 
signal to format more closely approaching a square wave signal (figure 3, column 5 
lines 54-66). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Tahernia et al. into the art of Takenouchi et al. as modified by Yoshida et al. as to 
include a buffer for wave-shaping and to provide a square wave oscillating signal as an 
alternative of the sinusoidal signal. 
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Claims 9, 15, 23, 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takenouchi et al. (JP 06-338793) as modified by Yoshida et al. (US Pub. 
2002/0039894) in view of Olip (US Patent 7003274). 

Consider claim 9 as applied to claim 8, Takenouchi et al. as modified by 
Yoshida et al. fail to disclose wherein the first frequency and the second frequency are 
non-integer multiples. 

In the same field of endeavor, Olip clearly disclose a frequency synthesizer 
comprises a non-integer frequency multiplier for generating oscillating signals for the 
first and second RF bands and eliminating spurious mixer products (Abstract). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by Olip 
into the art of Takenouchi et al. as modified by Yoshida et al. as to include a non-integer 
multiplier for improving signal quality. 

Consider claim 15 as applied to claim 14, Takenouchi et al. as modified by 
Yoshida et al. fail to disclose wherein the two or more signal generators generate 
signals that are at frequencies that are non-integer multiples. 

In the same field of endeavor, Olip clearly disclose a frequency synthesizer 
comprises a non-integer frequency multiplier for generating oscillating signals for the 
first and second RF bands and eliminating spurious mixer products (Abstract). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by Olip 
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into the art of Takenouchi et al. as modified by Yoshida et al. as to include a non-integer 
multiplier for improving signal quality. 

Consider claim 23 as applied to claim 22, Takenouchi et al. as modified by 
Yoshida et al. fail to disclose wherein the frequency modification device comprises a 
frequency multiplier configured to multiply a received signal by a value necessary to 
modify the frequency of the received signal to either the third frequency or the fourth 
frequency. 

In the same field of endeavor, Olip clearly disclose a non-integer frequency 
multiplier for generating oscillating signals for the first and second RF bands and 
eliminating spurious mixer products (Abstract). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by Olip 
into the art of Takenouchi et al. as modified by Yoshida et al. as to include a non-integer 
multiplier for improving signal quality and an alternate way to achieve the third or the 
fourth frequency. 

Consider claim 26 as applied to claim 22, Takenouchi et al. as modified by 
Yoshida et al. fail to disclose wherein the ratio between the first frequency and the 
second frequency is a non-integer value. 

In the same field of endeavor, Olip clearly disclose a frequency synthesizer 
comprises a non-integer frequency multiplier for generating oscillating signals for the 
first and second RF bands and eliminating spurious mixer products (Abstract). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by Olip 
into the art of Takenouchi et al. as modified by Yoshida et al. as to include a non-integer 
multiplier for improving signal quality. 

Conclusion 

Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 

to: Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Hand-delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to RuiMeng Hu whose telephone number is 571-270-1 105. 

The examiner can normally be reached on Monday - Thursday, 8:00 a.m. - 5:00 p.m., 

EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edan Orgad can be reached on 571-272-7884. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 



Application/Control Number: 1 0/821 ,531 Page 1 8 

Art Unit: 2618 

Status information for unpublished applications is available through Private. PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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